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: ABSTRACT

This report covers work done on Contract No. NObsr-57448, Index No.
. NE-091035 ST5, at The University of Tennessze during the month of
' July 1863,

The following was accomplished:

1. The revolving antenna mount was installed at the anteana facility.
This facility is now complete, with the exception of the recorder
which has not yet becn delivered.

2. Further work of a mathematical nature was done on the traveling
wave circular antenna.

3. Venrtical patterns for a inclined V antenna were calculated for
severasl combinations of height, leg length, and angle. bitween wires.

4. The iitterature search for information concerning angle of arival
has been completed, and calculations are being made using this
information tcgether with the propagation results reported pre-
viously to determine the maximum possible fizlds for various
transmission conditions.

5. Experimental study of models of some of the more promissing
T~ antenna types has been initiated.
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PART 1

Pu rpose

This project involves the development of a high frequency steerable
antenna having the following charactleristics:

1. It shall be operable throughout the freguency range of 4 to 32

megacycles per gecond.

It shall be capable of four, or more, simultaneous transmissions

on different frequencies, and at different azimuth and elevation
angles.

For each transmission, it shall be capable of being directed to any

azimuth angle and to any elevation angle between the horizon and
300 above the horizon.

The communication system shall provide reliable 24-hour day-to-day
communication with a 20-decibel signal-to-noise ratio. The ranges to

be covered are frowm approximately 500 nauticai miles to 4000 nautical
miles.

The development conaists of two phases:

Phase I. Theoretical and sxperimental studies.

Phane I1. Development of design criteria.
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Junior Engineer
Junior Engineer
Junior Engineer
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Technician
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Typist
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% Preparation of antenna test facility.
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34 1/2 Man-hours

15 Man-hours
8 Man-hours
41 Man-hours
176 Man-hours

141 1/2 Mar-hours

2! PMan-nours

24 Man-hours

88 i/2 Man-houre

33 Man-hours

4 Man-hours

2 Man-hours
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Detaii Factual Data

1.

Construction of antenna test facilities has been continued. A rotary
mount has been instalied, and the selsyn system for transmitting the
azimuth pointing to a high speed leve!l recorder has been connected.
These items have been tested, and their performance is satisfactory.
A ground plane of adequate size has been constructed for use with
this mount. The test site is now essentially complete, except for the
level recorder which has not yet veen delivered. This recorder is
expected by the end of the month. The antenna test facilities are now
being used in connection with the work on Contract No. NObsr-57032,
Index No. NE-081035 ST5.

Only a relatively small amount of work was done on the circular
traveling-wave antenna bhecause the engineer involved, W. J. Berg-
man, was not availavle for a large part of the month. Efforts were
rnade to rearrange the complicated expression for the radiation
pattern of this antenna into a form more amenabie to calculation and
from which it would be easier to roughly predict radiation patterns
without carrying out lengthy calculations. It was found that the ovig-
inal form appeared to be the simplest obtainable. In an attempt ‘o
obtain a usable radiation pattern two expedients were tried. One con-
sisted of using a conductor phase velocity different from that in free
space and no improvement resulted. The other appreach was to ob-
tain an expression for the pattern of a semicircular antenna. This
line of attack is being exparided into a more general study of circular
arrays and their applications to the present job.

The study of tilted V-antennas was continued. The antenna is 2assumed
to consist of two inclined wires suspended between the top of a sup-
porting pole and ground, with the feed point at the top of the pole. Per-
fectly conducting ground is also assumed. Verticsl patterns were
calculated for several combinations of leg length, height above ground,
and angle between wires., These patlerns are shown in Figures 1 to

9, inclusive. Several reports indicate that a gain of the order of 10
decibels over a half wave dipole in free space may be expecied over

a 2o i frequency range. This gain falls to 8bout 8 decibels when the
antenns is used over a 3 to 1 frequency range. These preliminary
calculations indicate that an antenna of this type may have an appli-
caticn to the present task.

The sez2rch of the literature for information concerning angle of
arrival has been completed. The information on this subject is mea-
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Detail Factual Data - Continued

ger and cften contradictory. However, it appears that fluctuations
of the order of +3° in bearing and 1 60 in elevation are to be ex-
pected for single hop modes, while for multi-hop modes the vari-
ations are grester, and ogcur at 2 higher rate. Work is now in
progress to correlate this data with the propagation data previous-
iy reported. From the information on angle of arival minimum
feasibie beamwidths may be assigned, and from these beamwidths
an upper limit on the available gain can be calculated. This may be
added to the field intensities already calculated for one kilowatt
effective radiated pcwer ¢o give an upper limit cn the possible field
intensity for that communication link. These results will be reported
when the calculations are complete.

Experimental work has recently been initiated to cbtain the patterns
of models of some of the more promising antennas. The effort thus
far has been directed toward the construction cf a feeding and match-
ing system.
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DEPARTMENT OF ELECTRICAL ENGINEERING
ENGINEERING EXPERIMENT STATION
THE UNIVERSITY OF 7TENNESSEE
PROJECT PERFORMANCE AND SCHEDULE

Index No. NE-081035 ST7

Contract No. NObsr-57448 Date: 10 August 1953
Legend: BRI Work Performed Period Covered: 1/7/53 to 31/7/53
=== Schedule of Projected
i Operation 3
r-wnT
1952 1953 y
Subject slo|n|pjs|F|mlajml|s]als jofn

1. Development of Field Test
Facllities.

2. Study of Propagation Problem.
a. Investigation of paths iying
entirely in night region. : P~

b. investigation of pathe lying !
entirely in dey r2gion.

c. inveatigation of pathas lying
partly in day and parily in
night region.

d. Investigaiion of auroral re- J
fraction.

e. Investigation of angies-~of-arrival

%, Determination of Suitable Antenra Z l |

Type or Types. s B T - —
a. Search of literature. m VL
b. Theoretical study. s

4, Detailed Theoretical and Experi-
mental Investigation of Most
Promising Antenna Types.

. Development of Network System
Suitable for Driviag Array

T T o L

-

6. Experimental Study of Final !
! Array. ; 1 -
el RS N 0 U T 0 O O

H i \ f

5. Preparation of Phase Report. ! l . ! o e
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Conclusions

1. No final conclusion has yet been reached concerning the circular
traveling wave antenna, buti the results so far obtained are not
particularly promising.

2. The use of inclined radial wires to form a *Maypole® antenna
geems (o give patierns suitable to the present task.

3. Calculations of maximum possible field intensities for a given

communication link have not progressed far enough to allow any
conclusions tc be drawn.
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Program for Next Interval

!'

The work on the circular traveling-wave antenna is being expanded
into a general investigation of the application of circular antennas,
or arrays, tc the preaent job.

The calcuiation of maximum possible field intensitiea for a given
communication link will be completed.

The study of the *Maypole® antenna will be continued, and additional
paiterns wiil be calculatea.

The experimental work on a model basis will be continued.
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